It is commonly said that holograms have a high redundancy, i.e., any part of the hologram contains information about the entire image. This is not true in long-wavelength acoustical holography in which the number of fringes across the recording aperture is commonly less than 50. This is clearly seen when the hologram and image of a simulated acoustic dipole are examined. No matter how close together the positive and negative poles are, the image shows two sources a wavelength ß apart. However, using only half of the hologram at a time and making use of the phase information in the computer-generated wavefront reconstruction, the two sources can be imaged one at a time in their proper locations and their phases can be determined. Holographic images of simulated acoustic radiation from a one-dimensional bending wave in a semi-infinite plate show radiation from the entire plate when vibrating above its coincidence frequency but only from the ends of the plate when vibrating below its coincidence frequency. An ultrasonic imaging system incorporating two-dimensional coherent data processing and computer image processing has been built and tested. The system consists of two parts: data acquisition, and computer processing and display. The data acquisition portion coherently detects both the amplitude and phase of an ultrasonic diffraction pattern emitted by or reflected from an object. This diffraction pattern is then quantized and entered into the computer memory. The computer portion of the system processes the data and displays the resuiting image on a high-resolution computer-controlled graphics terminal. The presence of both amplitude and phase information as the input to the processing portion of the system offers advantages in that coherent processing techniques can be used to process the data as well as incoherent techniques. This processing capability allows one to perfcrrm such operations as matched filtering, removal of the receiving transducer directivity pattern, edge enhancement, etc. Application of the system to ultrasonic imaging, acoustic transducer calibration, and studies of scalar wave propagation and phenomena will be given. 
